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I- REAL PARTY IN INTEREST 

The real party in interest is General Mills, Inc., by way of Assignments recorded in 
the U.S. Patent and Trademark Office at Reel 01 1062, Frame 0728, and Reel 01 1062, Frame 
0788, on October 25, 2000. 

U. RELATED APPEALS AND INTERFERENCES 

There are presently no related appeals or interferences known to Applicants, 
Applicants' representatives, or the Assignee. 

III. STATUS QF CLAIMS 

Claims 1-24, 32-33, 36, 41, 43-45, 47^9, 51, 60, 63, 68, 71-72, 74, 76-78, 80, 86-90, 
98-1 00, 102, 104, and 106-107 have been canceled. 

Claims 25, 27-3 1, 34-35, 37-40, 42, 46. 52-59, 61, 62, 64-67, 69-70, 73, 75, 79, 81- 
85, 91-93, 95-97, 101, 103, and 105 are pending and stand rejected. Claims 26, 50, and 94 
are withdrawn from consideration. Pending Claims 25, 27-31, 34-35, 37-40, 42, 46, 52-59, 
61, 62, 64-67, 69-70, 73, 75, 79, 81-85, 91-93, 95-97, 101, 103, and 105 are being appealed. 

In the September 1 6, 2004 Ex Parte Ouayle Action , the elected species indicated as 
allowable were: (1) durum wheat as the plasticized matrix material and (2) a probiotic 
neutraceutical component as an encapsulant. Applicant nates that the election of species 
requirement directed to the rate-controlling agent (hydrophobic component/fat) was 
withdrawn in the Office Action dated March 17, 2003. As to the additional matrix material, 
Applicant elected starch as the additional matrix material in Claim 79. As to the encapsulant 
form, Applicant elected the liquid encapsulant of Claim 93. In the December 13, 2005 the 
Examiner chose plasticized starch as the next species for the plasticized matrix material for 
examination. 
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The elected species of durum wheat as a plasticized matrix material was therefore 
indicated as allowable because the Examiner chose plasticized starch as the next species of 
plasticized matrix material to be examined. See the paragraph bridging pages 4 and 5 of the 
June 16> 2006 Final Rejection. Thus, with respect to the originally elected species of durum 
wheat as a plasticized matrix material, claims readable thereon and which should be 
indicated as allowable with respect to durum wheat as the plasticized matrix material are 
Claims 25, 27-31, 34-35, 37-40, 42, 46, 52, 54-59, 61-62, 64-67, 69-70, 73, 75, 79, 81-85, 
91-93, 95-97, 101, 103, and 105. Also, Applicant respectfully asserts that withdrawn Claims 
26 and 50, like examined, pending Claim 53, recite plasticized starch as a matrix material 
and thus should not be indicated as withdrawn, but as pending in view of the Examiner's 
selection of plasticized starch as the next species for examination.. The claims are set forth 
in the attached Claims Appendix. 

IV. STATUS OF A MENDMENTS 

An Amendment After Final Rejection Under 37 C.F.R. 1.116 and Summary of 
Personal Interview, and an accompanying Supplemental Information Disclosure Statement 
were filed via certificate of mailing dated September 15, 2006, A Notice of Appeal was 
filed on November 15, 2006. An Advisory Action was mailed November 16, 2006, 
indicating entry of the September 15, 2006 Amendment After Final Rejection Under 37 
C.F.R 1.116 and Summary of Personal Interview, and entry of the accompanying 
Supplemental Information Disclosure Statement with an initialed Form PTO-1449. 

V. SUMMARY OF CLAIMED SUBJECT MATTER 

Independent claim 26 is directed to an encapsulated product comprising discrete, 
solid particles having a substantially uniform shape and a diameter of up to about 10 mm. 
See page 7 lines 4*6 andl7~20, page 9 line 26 to page 10 line 1 , and page 28 line 30 to page 
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29 line 8 and FIGS. 4 and 5. Each particle comprises an encapsulant dispersed throughout a 
pljisfai^ed mass, and at least one component for controlling the rate of release of the 
encapsulant. The plasticized mass comprises at least about 40% by weight of at least one 
matrix material, based on the weight of the final product, and at least one plasticizer . The 
encapsulant and plasticized matrix material form an at least substantially homogeneous 
mixture. See page 6 lines 2-4, page 7 lines 4-12 t page 8 lines 2-1 1, page 8 line 22 to page 9 
line 15, page 10 lines 3-1 1, page 1 1 lines 2-16, page 1 1 line 27 to page 14 line 3, page 22 
line 12 to page 23 line 23, and page 26 lines 17-19. The encapsulant is at least one 
pharmaceutical component, neutraceutical component, nutritional component, fragrance 
component, or biologically active component in an amount of from about 1% by weight to 
about 85% by weight, based upon the weight of the matrix material. See page 10 lines 1 1- 
15, page 1 1 lines 19-23, page 14 line 9 to page 10 line 2, and page 21 lines 1 1-19. 

Independent claim 52 is also directed to an encapsulated product comprising discrete, 
solid particles having a substantially uniform shape. See page 7 lines 4-6 andl7-20, page 9 
line 26 to page 10 line 1, and page 28 line 30 to page 29 line 8 and FIGS. 4 and 5. Each 
particle comprises an encapsulant dispersed throughout a plasticized matrix material, and at 
least one component for controlling the rate of release of the encapsulant. The plasticized 
matrix material comprises at least one member selected from the group consisting of durum 
wheat, semolina, wheat flour, wheat gluten, sov protein, hvdrocolloids. casein, and gelatin , 
and at least one plasticizer . The amount of the plasticized matrix material is at least about 
40% by weight, based on the weight of the final product. The encapsulant and plasticized 
matrix material form an at least substantially homogeneous mixture. See page 6 lines 2-4, 
page 7 lines 4-12, page 8 lines 2-11, page 8 line 22 to page 9 line 15, page 10 lines 3-1 1, 
page 1 1 lines 2-16, page 1 1 line 27 to page 14 line 3, page 22 line 12 to page 23 line 23, 
page 26 lines 17-19, page 33 lines 17-20, page 42 Table 2, and FIG, 3. The encapsulant is at 
least one pharmaceutical component, neutraceutical component, nutritional component, 
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fragrance component, or biologically active component in an amount of from about 1% by 
weight to about 85% by weight, based upon the weight of the matrix material. See page 10 
lines 11-15, page 1 1 lines 19-23, page 14 line 9 to page 10 line 2, and page 21 lines 11-19. 

Independent claim 83 is directed to the same product as independent claim 52 but 
does not recite wheat flour in the Maricush grouping of plasticizcd matrix materials. Also, 
claim 83 explicitly recites that the amount of encapsulant is from about 3% by weight to 
about 50% by weight, based upon the weight of the matrix material . See page 2 1 lines 1 5- 
19. 

VI. GROUNDS OF REJECTION TO BE REVIEWED UPON APPEAL 

1. Claims 25, 27-31, 34, 35, 37-40, 42, 46, 52-59, 61-62, 64-67, 69, 70, 73, 75, 79, 
81-85, 91-93, 95-97, 101, 103 and 105 stand rejected under 35 U.S.C. 103(a) as obvious 
over U.S. Patent No. 4,187,321 (Mutai et al.)- 

VII. ARGUMENT 

A. Mutai et Al Does Not Teach or Sugg est a Plasticized Mass or 

riasticized Matrix Material as Recited in Independent Claims 25. 52. 
and 83 and Their Dependent Claims 

Mutai et al. discloses foods and drinks containing bifidobacteria prepared by 
growing, in a milk medium under aerobic conditions, a mixture of bifidobacteria containing 
a mutant strain of oxygen -resistant Bifidobacterium and a strain of anaerobic 
Bifidobacterium (Abstract). The Examiner cites Example 3 for disclosing starch and coh 2, 
lines 35-43 for disclosing fat Example 3 discloses aerobically culturing three species of 
bacteria in a semi-synthetic medium at a temperature of 37°C for 20 hours. The culture was 
introduced into a freeze centrifuge for separation and collection of ceils from the culture. 
The freeze dried cells obtained from the culture were dispersed in a medium containing skim 

-5- 



PAGE 5/42 ' RCVD AT 1/12/2007 12:57:45 PM [Eastern Standard Time] ' SVR:USPTO«EFXRF-6/29 * DNIS:2738300 * CSID:7033834S04 ' DURATION (mm*ss):13-14 



Sent By: HOLLANDER LAW FIRM, P.L.C.; 



7033834804; 



Jan-12-07 1:10PM; 



Page 6 



Serial No, 09/782,320 

APPEAL BRIEF 

Attorney Docket No, BVL- 1 02 A 

milk (10%), sodium glutamate (L0%), and Vitamin C (l%).and were freeze-dried to obtain 
a dried material containing three speci es of bacteria . The resultant freeze dried mater^ ) was 
mixed with a 20-fold volume of dried starch and tableted. Col. 2, lines 35-43 discloses that 
the media for cultivating the bacteria may be whole milk. 

Mutai et aL does not teach or suggest an encapsulated product comprising discrete, 
solid particles wherein each particle comprises an encapsulant dispersed throughout § 
pla^g^g4 yn&ss or plasticized matrix material , as recited in independent Claims 25, 52, and 
83 and their dependent claims. The dried starch of Mutai et al is simply not a plasticized 
matrix material and no evidence has been presented to indicate that dried starch is 
plasticized as alleged by the Examiner. 

Furthermore, the two ingredients which are mixed together and tableted (the dried 
starch and the freeze dried material containing the cells) are not combined with a plasticizer 
to plasticize dried starch. The dried ingredients are merely powders which are pressed 
together to form a tablet with no piasticization of the dried starch. The freeze dried material 
containing the cells, even though it was obtained from cells and skim milk, does not 
inherently function as a plasticizer to plasticize the dried starch. The liquid from the cell 
culture medium and the skim milk is removed by freeze drying and is unavailable to 
plasticize the 20-fold volume of dried starch. Also, the temperature employed during mixing 
of the dried starch and the dried material containing the cells is too low to gelatinize or melt 
the dried starch so as to plasticize it 

As discussed in the paragraph bridging pages 8-9 of the specification, at least one 
plasticizable, matrix-forming material such as starch may be admixed with a sufficient 
amount of a plasticizer such as water to reduce the melt or glass transition temperature of the 
plasticizable material, together with the additional release-rate controlling ingredient. The 
mix is heated above the melt or glass transition temperature of the plastifiable or matrix 
material, such as above the gelatmization temperature of a starch matrix ingredient, while 
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conveying and mixing the ingredients within an extruder. The temperature is maintained 
sufficiently high for a sufficiently long period of time to at least partially gelatinize starch in 
the mixture, 

As disclosed in the paragraph bridging pages 22 and 23 of the specification, in 
embodiments where starch is used as a matrix material, the starch is at least partially 
gelatinized without substantially destructurizing and dextrinizing the starch. The degree of 
gelatinization may, for example, be at least about 75%, for exampJe, at least about 90%, or 
essentially completely gelatinized. In embodiments of the invention, to achieve at least 
substantial gelatinization of starch, the starch and plaslicizer (preferably water) admixture 
may be maintained at a temperature of the blend of at least about 100°C, preferably from 
about 12Q*C to about 150°C, for example, froin about 125°C to about 140°C, for a period of 
time of at least about 3 1/d preferably about 5 to 7 1/d of extruder length. For example, for 
starches having an amylose content of more than about 25%, for example about 50% to 
about 70%, it may be necessary to maintain a product temperature inside the extruder of 
about 125°C for a sufficient amount of time, for example for about 4 1/d, preferably about 7 
to 8 1/d of extruder length at a low screw rotational rate of about 1 50 to about 200 rpm using 
medium pitch screw elements to assure at least substantial gelatinization of the starch. 
These temperatures are much higher than the 37*C culturing temperature employed by Mutai 
et al and would destroy the cultured cells if used to plasticize Mutai et al's mixture of dried 
starch and dried material containing the cells. Use of processing conditions which would 
destroy the cultured cells is contrary to the disclosure of Mutai et al. See coL 3. lines 5-7. 

There is no teaching or suggestion that the "dried starch" of Example 3 of Mutai et al. 
is a plasticized material and dried starch is not inherently plasticized. Contrary to the 
Examiner's assertion, the products as claimed which contain a plasticized starch matrix 
material in an amount of at least about 40% by weight, based upon the weight of the final 
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product, are not the same as that in the art and having substantially different, controlled 
release properties. 

Starch production does not inherently result in a plasticized starch even if heat 
treatment is utilized in such processes. Any heat treatment up to about 50°C that occurs 
during starch processing does not result in plasticization, as shown by the references 
submitted with applicant's September 15, 2006 Information Disclosure Statement. 

Pomeranz, Wheat is Unique, discloses that the processing of wheat according to a 
modified Longford-Slotter process occurs with unmilled wheat being steeped in the 
laboratory for 15 hours at 3TC (page 521). £S£ aigQ pages 524-525 (Alsatin process) and 
528 (Halle process). Similarly, in discussing the wet milling of wheat flour, Cornell et al in 
Wheat Chemistry and Utilization states that at temperatures below 35°C, the starch does not 
gel and is able to be removed by centrifugation (pages 79-80). Likewise, in White et al., 
Corn: Chemistry and Technology, page 465 it states that the water used for corn starch 
washing: 

is heated to 38-43°C to enable removal of soluble matter ... Temperature 
sensors in the hydroclone systems protect the starch slurry from temperature 
exceeding 54°C, well belp^ ^st^rch^tjiag temp^twg pf $3°C» 
(Emphasis added). 

In contrast, Whistler ct al. v Starch: Chemistry and Technology, show that the pasting 
or gelatinization temperature of starch is in the range of 52-63 °C jfor wheal and 62-72°C for 
corn (Table 1 , page 292). Likewise Table 6. 1 on page 1 21 of Whistler et al., Carbohydrate 
Chemistry for Food Scientists, indicates gelatinization/pasting temperatures are in the range 
of 52-85°C for wheat and 62-80°C for com. 

Thus, starch production, particularly starch extraction, does not inherently result in 
plasticization of the starch because it occurs at temperatures lower than the pasting or 
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gclatinization temperature. Further, plasticization/gelatinization causes disruption of the 
molecular order within starch granules, as evidenced by irreversible granule swelling, loss of 
birefringence, and loss of crystallinhy (page 128 of Whistler et al., Carbohydrate Chemistry 
for Food Scientists). 

In addition, Applicant demonstrated to the Examiner that non-plasticized starch or 
native wheat starch, such as the (fried starch of Mutai et al., is structurally different than 
plasticized starch and therefore has substantially different release properties from those of 
plasticized starch. As set forth in the September 1 5, 2006 Amendment After Final Rejection 
Under 37 CF.R. LI 16 and Summary of Personal Interview, at the August 17, 2006 personal 
interview, Applicant's representative placed 0.5 mm pellets comprising plasticized hard 
wheat flour in water in a first clear plastic cup and placed 0.5 mm pellets comprising non- 
plasticized native wheat starch in water in a second plastic cup. All pellets were made by 
adding water to flour or starch inside an extruder, extruding the mixture through a die, 
cutting the extrudate into pieces, and then drying the pieces at room temperature. 

After intermittent stirring of both plastic cups, the pellets comprising the native wheat 
starch quickly disintegrated and clouded the water. In contrast, the pellets comprising the 
plasticized hard wheat flour remained intact although there was very slight cloudiness due 
to residual starch granules that are so small that they remained in suspension and settled over 
time. 

In the November 16, 2006 Advisory Action, the Examiner alleges that 
notwithstanding the above documents submitted by Applicants, "plasticized can be 
interpreted to mean defomnable and to that extent it is taught in Mutai." Mutai does not 
mention that the dried starch is deformable and no evidence or reference has been cited to 
support the interpretation that plasticized also means deformable. In addition, the tenses of 
the terms used by the Examiner are different. Plasticized is a past tense and means that 
plasticization has taken place. However, deformable means deformation is possible and 
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therefor plasticization is possible. It is not seen how the dried starch has been deformed or 
plasticized. The Examiner is confusing "plasticizable" with "plasticized." Dried starch is 
plasticizable upon the addition of a plasticizer, such as water, and the application of heat, as 
explained in detail above and in the specification. However, Mutai et al do not add a 
plasticizer such as water to the dried starch and do not heat the dried starch so as to obtain a 
plasticized mass or plasticized matrix material as claimed. 

In the November 16, 2006 Advisory Action, the Examiner also states that "the instant 
Specification recites possible starches and sources thereof on page 12 which simply include 
flours from grains such as corn, wheat, durum wheat etc. and does not require a process for 
the plasticization of the claimed mass," However, the starches and sources thereof which 
are recited are examples of plasticizafelg matrix materials, not plasticized matrix materials, 
as evidenced by use of the phrase "The matrix material may be a plasticizable biopolymer 
such as. " at page 1 1 line 27. A process for the plasticization of the plasticizable starches 
and sources thereof to obtain the claimed plasticized mass or claimed plasticized matrix 
material involves heating and the addition of a plasticizer such as water as described above 
and in the present specification at inter alia page 7 lines 7-15, page 8 line 22 to page 9 line 
15, page 22 line 12 to page 23 line 14, page 33 line 17 to page 34 line 9, and FIG. 3. 

B. Mutai et al Does Not Teach or Sugges t the Controlled 
Release Properties of Claims 38 and 65 

Mutai et al does not teach or suggest an encapsulated product where the encapsulant 
is released in an aqueous or gastric juice environment in an amount of no more than from 
about 10% in about 1 hour to no less than about 90% in about 24 hours as claimed in Claims 
38 and 65. As discussed above and as set forth in the September 15, 2006 Amendment After 
Final Rejection Under 37 C.F.R. 1.1 16 and Summary of Personal Interview, and as 
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demonstrated at the August 17, 2006 personal interview, non-plasticized starch or native 
wheat starch, such as the dried starch of Mutai et aL, is structurally different than plasticized 
starch and therefore has substantially different release properties from those of plasticized 
starch. The pellets comprising the native wheat starch quickly disintegrated and clouded the 
water. In contrast, the pellets comprising the plasticized hard wheat flour remained intact. 
although there was very slight cloudiness due to residual starch granules that are so small 
that they remained in suspension and settled over time. 

C. Mutai et al Does Nat Tea ch or Suggest the Amount of Release 
Agent Claimed in Claims 39 and 81 

Mutai et al does not teach or suggest an encapsulated product where the amount of 
the at least one component used to control the rate of release of the encapsulant is from 
about 5% by weight to about 50% by weight, based upon the weight of the matrix material 
as claimed in claims 39 and 81 . Even assuming that the fat of the milk used in Example 3 of 
Mutai et al controls the rale of release of the three species of bacteria, the amount of fat is 
substantially lower than the amount claimed by applicant in claims 39 and 81 and there is no 
motivation to increase its level Mutai et al is not concerned with controlled release of 
encapsulants. 

As discussed above, in Example 3 of Mutai et al, the freeze dried cells obtained from 
the culture were dispersed in a medium containing skim milk (10%), sodium glutamatc 
(1.0%), and Vitamin C (1%) and were freeze-dried to obtain a dried material containing 
three species of bacteria. The resultant freeze dried material was mixed with a 20-fold 
volume of dried starch and tableted. If the dried starch is the matrix material, then the 
resultant freeze dried material is about 5% by weight, based upon the weight of the starch. 
The milk was only 10% of the medium which was freeze dried, and the milk fat is only a 
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few percent of milk, and therefore die fat content of the tablet is substantially less than 5% 
by weight, based upon the weight of the dried starch; 

D - Mutai et al Does Not Teach or Suggest the Plasticized Matrix Materials nf 

Claim? 42, 52-59. 6L 62. 64-67. 69-70. 73. 75. 79. 81-85. 95-97. 103. and IPS 

Mutai et al does not teach or suggest an encapsulated product where the plasticized 
matrix material comprises at least one member selected from the group consisting of durum 
wheat, semolina, wheat flour, wheat gluten, soy protein, hydrocolloids, casein, and gelatin. 
In the paragraph bridging pages 4 and 5 of the June 16, 2006 Final Rejection, the elected 
species of durum wheat as a plasticized matrix material was indicated as allowable and the 
Examiner chose plasticized starch as the next species of plasticized matrix material to be 
examined. However, Claims 42, 52-59, 61, 62, 64-67, 69-70, 73, 75, 79, 81-85, 95-97, 103, 
and 105 recite plasticized matrix materials other than plasticized starch, none of which are 
disclosed or suggested by Mutai et al. These plasticized matrix materials have different 
compositions, such as proteins, and different release properties from those of the dried starch 
of Mutai et al as demonstrated in Examples 4 to 8 and Comparative Example 2 of the 
present specification. Mutai et al is not concerned with controlled release of encapsulants 
and there is no motivation to include any of the specifically claimed plasticized matrix 
materials in the compositions of Mutai et al. 

VUL CONCLUSION 

For all of the above reasons, Applicants respectfully request this Honorable Board to 
reverse the rejection of Claims 25, 27-31, 34-35, 37-40, 42, 46, 52-59, 61, 62, 64-67, 69-70, 
73, 75, 79, 81-85, 91-93, 95-97, 101, 103, and 105. 

The Commissioner is hereby authorized to charge the appeal fee in the amount of 
$500 to Deposit Account No. 501032. Any additional fees should be charged to, or any 
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The Commissioner is hereby authorized to charge the appeal fee in the amount of 
$500 to Deposit Account No. 501032. Any additional fees should be charged to, or any 
overpayment in fees should be credited to, Deposit Account No. 501032 (Docket No. BVL- 
102A). 



Hollander Law Firm, P.L.C. 
Suite 305, 10300 Eaton Place 
Fairfax, Virginia 22030 
Tel; (703) 383-4800 
Fax: (703) 383-4804 

Date: January 12, 2007 



Respectfully submitted, 




Barry I. Hollander 
Reg. No. 28,566 
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CLAIMS APPENIMX 

1-24, (Canceled) 

25. (Previously presented) An encapsulated product comprising discrete, solid 
particles having a substantially uniform shape and a diameter of up to about 10 mm, 
wherein each particle comprises; 

an encapsulant dispersed throughout a plasticized mass, and at least one component 
for controlling the rate of release of the encapsulant, 

wherein said encapsulant is at least one pharmaceutical component, neutraceutical 
component, nutritional component, fragrance component, or biologically active component, 

wherein said plasticized mass comprises at least about 40% by weight of at least one 
matrix material, based on the weight of the final product, and at least one plasticizer, 

wherein the encapsulant and plasticized matrix material form an at least substantially 
homogeneous mixture, and 

wherein the amount of said encapsulant is from about 1% by weight to about 85% by 
weight, based upon the weight of the matrix material. 

26. (Withdrawn) An encapsulated product according to claim 25 wherein said 
plasticized matrix material comprises an at least partially gelatinized starch, which starch is 
not substantially dextrinized- 

27. (Original) An encapsulated product according to claim 25 wherein said 
encapsulant is coated with a film- forming material prior to dispersion within said plasticized 
mass. 
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28, (Original) An encapsulated product according to claim 25 wherein said particles 
are in the form of a tablet, or a pellet 

29, (Original) An encapsulated product according to claim 28 wherein said particles 
are coated with a film-forming material 

30. (Original) An encapsulated product according to claim 25 wherein said at least 
one release-rate controlling component is a hydrophobic component. 

31. (Original) An encapsulated product according to claim 30 wherein said 
hydrophobic component is at least one member selected from the group consisting of fats, 
oils, waxes, fatty acids, emulsifiers, polyolefins, paraffin, polyvinyl acetate and derivatives 
thereof, and modified starches. 

32-33. (Canceled) 

34. (Original) An encapsulated product according to claim 25 which has a specific 
density of from about 800 g/Iiter to about 1500 g/Iitcr. 

35. (Previously presented) An encapsulated product according to claim 25 wherein 
the length-to-diameter ratio of said particles is from about 0. 1 to about 10. 

36. (Canceled) 

37. (Original) An encapsulated product according to claim 25 wherein said particles 
have a substantially non-expanded, substantially non-cellular structure. 
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38. (Original) An encapsulated product according to claim 25 wherein said 
encapsulant is released in an aqueous or gastric juice environment in an amount of no more 
than from about 10% in about 1 hour to no less than about 90% in about 24 hours. 

39. (Previously presented) An encapsulated product according to claim 25 wherein: 
the amount of the matrix material is from about 60% by wei ght to about 95% by 

weight, based upon the weight of the final product, and 

the amount of said at least one component used to control the rate of release of the 
encapsulant is from about 5% by weight to about 50% by weight, based upon the weight of 
the matrix material. 

40. (Original) An encapsulated product according to claim 39 wherein said parried 
have a diameter of from about 0.5 mm to about 5 mm and a length-to-diameter ratio of about 
0.5 to about 2, 

41. (Canceled) 

42. (Original) An encapsulated product according to claim 25 wherein said 
plasticized matrix comprises durum wheat or semolina. 

43-45. (Canceled) 

46. (Previously presented) An encapsulated product according to claim 25 wherein 
said encapsulant is at least one member selected from the group consisting of antioxidants, 
phytochemicals, hormones, microorganisms, prebiotics, probiotics, enzymes, 
formulations containing zidovudine, macromolecular polypeptides, aromatic nitro and 
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nitroso compounds and their metabolites usefld as anti-viral and anti-tumor agents, HIV 
protease inhibitors, antibiotics, viruses, steroids, oligopeptides, dipeptides, amino acids, 
fragrance components, adenosine derivatives, sulfated tannins, monoclonal antibodies, and 
metal complexes of water-soluble texathyrin. 

47-49. (Canceled) 

50. (Withdrawn) An encapsulated product according to claim 25 wherein said 
plasticized matrix material is at least one member selected from the group consisting of 
starches, cyclodextrins, dextrins, monosaccharides, disaccharides, polyvinylpyrrolidone, 
copolymers of N-vinylpyrrolidone and vinyl acetate, polyvinyl alcohol, cellulose esters, 
cellulose ethers, and polyethylene glycol, 

51. (Canceled) 

52. (Previously presented) An encapsulated product comprising: 

discrete, solid particles having a substantially uriiform shape wherein each particle 
comprises: 

a plasticized matrix material in an amount of at least about 40% by weight, based on 

the weight of the final encapsulated product, 

an encapsulant dispersed throughout the plasticized matrix material, and 
at least one component for controlling the rate of release of the encapsulant, 
wherein said encapsulant comprises at least one pharmaceutical component, 

neutraceutical component, nutritional component, fragrance component, or biologically 

active component, 
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wherein said matrix material comprises at least one member selected from the group 
consisting of durum wheat, semolina, wheat flour, wheat gluten, soy protein, hydrocolloids, 
casein, and gelatin, and at least one plasticizer, 

wherein the encapsulant and plasticized matrix material form an at least substantially 
homogeneous mixture, and 

wherein the amount of said encapsulant is from about 1% by weight to about 85% by 
weight, based upon the weight of the matrix material. 

53. (Original) An encapsulated product according to claim 52 wherein said 
plastici2ed matrix material comprises an at least partially gelatinized starch, which starch is 
not substantially dextrinized. 

54. (Original) An encapsulated product according to claim 52 wherein said 
encapsulant is coated with a film-forming material prior to dispersion within said plasticized 

mass. 

55. (Original) An encapsulated product according to claim 52 wherein said particles 
are in the form of a tablet, or a pellet. 

56. (Original) An encapsulated product according to claim 52 wherein said panicles 
are spherical. 

57. (Original) An encapsulated product according to claim 55 wherein said particles 
are coated with a film-forming material. 
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58. (Original) An encapsulated product according to claim 52 wherein said at least 
one release-rate controlling component is a hydrophobic component. 

59. (Original) An encapsulated product according to claim 58 wherein said 
hydrophobic component is at least one member selected from the group consisting of fats, 
oils, waxes, fatty acids, emulsifiers, polyolefins, paraffin, polyvinyl acetate and derivatives 
thereof, and modified starches. 

60. (Canceled) 

61. (Original) An encapsulated product according to claim 52 which has a specific 
density of from about 800 g/liter to about 1 500 g/liter, 

62. (Previously presented) An encapsulated product according to claim 52 wherein 
Ihe length-to-diameter of said particles is from about 0, 1 to about 10. 

63. (Canceled) 

64. (Original) An encapsulated product according to claim 52 wherein said particles 
have a substantially non-expanded, substantially non-cellular structure. 

65. (Original) An encapsulated product according to claim 52 wherein said 
encapsulant is released in an aqueous or gastric juice environment in an amount of no more 
than from about 10% in about 1 hour to no less than about 90% in about 24 hours. 
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66. (Original) An encapsulated product according to claim 52 wherein the amount of 
said al least one component for controlling the rate of release of the encapsulant is up to 
about 70% by weight, based on the weight of the matrix material. 

67. (Original) An encapsulated product according to claim 52 wherein said particles 
have a diameter of from about 0.5 mm to about 5 mm and a length-to-diameter ratio of about 
0.5 to about 2. 

68. (Canceled) 

69. (Original) An encapsulated product according to claim 52 wherein said matrix 
material comprises at least one member selected from the group consisting of durum wheat, 
semolina, wheat flour, wheat gluten, and soy protein. 

70. (Original) An encapsulated product according to claim 52 wherein said matrix 
material comprises at least one member selected from the group consisting of durum wheat 
and semolina. 

71-72. (Canceled) 

73. (Original) An encapsulated product according to claim 52 wherein said discrete, 
solid particles have a diameter of up to about 10 mm. 

74. (Canceled) 
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75. (Previously presented) An encapsulated product according to claim 52 wherein 
said encapsulant is at least one member selected from the group consisting of antioxidants, 
phytochemicals, hormones, microorganisms, prebiotics, probiotics, enzymes, formulations 
containing zidovudine, macromolecular polypeptides, aromatic nitro and nitroso compounds 
and their metabolites useful as anti-viral and anti-tumor agents, HIV protease inhibitors, 
antibiotics, viruses, steroids, oligopeptides, dipeptides, amino acids, fragrance components, 
adenosine derivatives, sulfated tannins, monoclonal antibodies, and metal complexes of 
water-soluble texathyrin. 

76-78. (Canceled) 

79. (Previously presented) An encapsulated product according to claim 52 wherein 
said plasticized matrix material further comprises at least one member selected from the 
group consisting of starches, cyclodextrins, dextrins, monosaccharides, disaccharides, 
polyvinylpyrrolidone, copolymers of N-vinylpyrrolidone and vinyl acetate, polyvinyl 
alcohol, cellulose esters, cellulose ethers, and polyethylene glycol. 

80. (Canceled) 

8 1 . (Previously presented) An encapsulated product according to claim 52 wherein: 
the amount of the matrix material is from about 60% by weight to about 95% by 

weight, based upon the weight of the final product, and 

the amount of said at least one component used to control the rate of release of the 
encapsulant is from about 5% by weight to about 50% by weight, based upon the weight of 
the matrix material. 
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82. (Original) An encapsulated product according to claim 52 wherein said 
encapsulant comprises at least one member selected from the group consisting of enzymes 
and microorganisms. 

83. (Previously presented) An encapsulated product comprising discrete, solid 
particles having a substantially uniform shape wherein each particle comprises: 

an encapsulant dispersed throughout a plasticized matrix material, said matrix 
material comprising at least one member selected from the group consisting of durum wheat, 
semolina, vital wheat gluten, soy protein, hydrocolloids, casein, and gelatin, and at least one 
plasticizer, 

wherein said encapsulant comprises at least one pharmaceutical component, 
neutraceutical component, nutritional component, fragrance component, or biologically 
active component, 

wherein the encapsulant and plasticized matrix material form an at least substantially 
homogeneous mixture, 

wherein the amount of said encapsulant is from about 3% by weight to about 50% by 
weight, based upon the weight of the matrix material, and 

wherein the amount of said matrix material is at least about 40% by weight, based 
upon the weight of the final encapsulated product, 

84. (Original) An encapsulated product according to claim 83 wherein said matrix 
material comprises semolina or durum wheat. 

85. (Original) An encapsulated product according to claim 83 wherein said 
encapsulant comprises at least one member selected from the group consisting of enzymes 
and microorganisms. 
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86-90. (Canceled) 

9 1 . (Previously presented) An encapsulated product according to claim 25, 
comprising about 3% by weight to about 50% by weight of the encapsulant, based upon the 
weight of the matrix material. 

92. (Previously presented) An encapsulated product according to claim 25, 
comprising about 5% by weight to about 20% by weight of the encapsulant, based upon the 
weight of the matrix material. 

93. (Previously presented) An encapsulated product according to claim 25, wherein 
the encapsulant is in liquid form. 

94. (Withdrawn) An encapsulated product according to claim 25, wherein the 
encapsulant is in solid form. 

95. (Previously presented) An encapsulated product according to claim 52, 
comprising about 3% by weight to about 50% by weight of the encapsulant, based upon the 
weight of the matrix material. 

96. (Previously presented) An encapsulated product according to claim 52, 
comprising about 5% by weight to about 20% by weight of the encapsulant, based upon the 
weight of the matrix material. 
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97. (Previously presented) An encapsulated product according to claim 83, 
comprising about 5% by weight to about 20% by weight of the encapsulant, based upon the 
weight of the matrix material. 

98-100. (Canceled) 

101. (Previously presented) An encapsulated product according to Claim 25 wherein 
said plasticized mass comprises from about 60% by weight to about 95% by weight of at 
least one matrix material. 

102. (Canceled) 

103. (Previously presented) An encapsulated product according to Claim 52 
comprising from about 60% by weight to about 95% by weight of the matrix material, based 
upon the weight of the final encapsulated product 

104. (Canceled) 

105. (Previously presented) An encapsulated product according to Claim 83 
comprising from about 60% by weight to about 95% by weight of the matrix material, based 
upon the weight of the final encapsulated product, 

106-107. (Canceled) 
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EVIDENCE APfrFJVTlTX 

A. Demonstration at Personal Interview 

A demonstration regarding functionality of pJasticized starch was conducted during 
an August 1 7, 2006 Personal Interview as indicated in the August 1 7, 2006 Interview 
Summary. The demonstration was described at page 16 of An Amendment After Final 
Rejection Under 37 C.F;R. 1.116 and Summary of Personal Interview, filed via certificate of 
mailing dated September 1 5, 2006. An Advisory Action was mailed November 1 6, 2006, 
indicating entry of the September 15, 2006 Amendment After Final Rejection Under 37 
C.F.R. 1.1 16 and Summary of Personal Interview. A copy of pagel6 from the September 
15, 2006 Amendment After Final Rejection Under 37 C.F.R. 1. 1 16 and Summary of 
Personal Interview is attached. 

B. Literature References Relied Upon By A pplicants 

A Supplemental Information Disclosure Statement was filed via certificate of mailing 
dated September 15, 2006, An Advisory Action was mailed November 1 6, 2006, indicating 
entry of the Supplemental Information Disclosure Statement (SIDS) with an initialed Form 
PTO-1449. The portions of the references relied upon by Applicant in the Brief which are 
cited in the SIDS and copies of which are attached are: 

1. Pomeranz, Wheat is Unique, page 521, pages 524-525 (Alsatin process) and page 
528 (Halle process). 

2. Cornell et al. in Wheat Chemistry and Utilization, pages 79-80. 

3. White et al., Corn: Chemistry and Technology, page 465. 

4. Leach, Whistler et al,, Starch: Chemistry and Technology, Table 1, page 292. 

5. Whistler et al., Carbohydrate Chemistry for Food Scientists, Table 6.1 on page 
121, and page 128. 
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AMENDMENT AFTER FINAL REJECTION 
Attorney Docket No. GMI-5234USAD1 (BVH02A) 

of species requirement directed to the rate-controliing agent (hydrophobic component/fat) 
was withdrawn in the Office Action dated March 1 7, 2003. 

The Examiner chose plasticized starch as the next species of matrix material to be 
examined, after indicating that the durum wheat species is allowable. Applicant 
respectfully asserts that Claims 26 and 50 recite plasticized starch as a matrix material 
and thus should not be indicated as withdrawn, but as pending. For the next elected 
species, Applicant respectfully requests the Examiner to elect the species of plasticized 
matrix material already recited in independent Claims 52 and 83 and/or in dependent 
Claims 42, 69-70, and 84. 

m. EXAMINER INTERVIEW 

At the August 17, 2006 personal interview, Applicant's representative placed 0,5 
mm pellets comprising plasticized hard wheat flour in water in a first clear plastic cup and 
placed 0.5 mm pellets comprising non?plasticized native wheat starch in water in a second 
plastic cup. All pellets were made by adding water to flour or starch inside an extruder, 
extruding the mixture through a die, cutting the extrudate into pieces, and then drying the 
pieces at room temperature. 

After intermittent stirring of both plastic cups, the pellets comprising the native 
wheat starch quickly, disintegrated and clouded the water. In contrast, the pellets 
comprising the plasticized hard wheat flour remained intact, although there was very 
slight cloudiness due to residual starch granules that are so small that they remained in 
suspension and settled over time. Thus, Applicant argued that native wheat starch, such 
as the dried starch of Mutai et ah, is structurally different than plasticized starch and 
therefore has different properties. 

~16~ 

Evidence Appendix A: 

Page 16 from Amendment After 

Final Rejection filed 9/15/2006. 
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TABLE III 

Classification of processes for the Industrial 
production of Wheat starch - separation 



Mechanical 



Chemical 



Fermentative 



Alsatin 

Alsace 

Martin 

Fesca 

Batter 

Al f a-La va 1 -Ra 1 s i o 
Verberne*~2wltserloot 
Weipro 
Tens tar 



Dimler 

Loogf ord- 

Slotter 

Phillips- 

Sallans 

Far-Mar-Co 

Pillsbury 



Halle 



the one hand and washing out, purifying, and drying 
the starch on the other- Gluten recovery, in contrast , 
is only of minor importance. In comparison with 
processes using wheat flour as the raw material, the 
use of whole wheat has the important processing 
advantage that wheat having characteristic physical 
and chemical properties is always available and ready 
for use. The possibility of supply side bottlenecks is 
avoided t since there is no dependence on the mill log 
industry. Other advantages are the substantially 
higher yields of first-grade starch, as a result of 
reduced damage to the starch granules , and an 
improvement in the vitality of the gluten In some 
cases, since the separation of the endosperm protein 
is almost complete. 

Alsatin process (Kerr, 1950, Radley, 1953). The 
Alsatin process, which was developed in the USA, is 
based on the observation that steeping the wheat in 
warm water hot only makes grinding considerably 
easier, but also leads to higher starch yields, with a 
simultaneous improvement in quality (Fig. i). 

The steeping with water is carried out at 30 to 
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i Industrial 
iparation 



XV 

production of wheat starch - & luten 



Fermentative 



Halle 



Vital 



Alsatin 
Martin 
Fesca 
Batter 

Alfa-Laval-Kaisio 

Verbeme-Zvitserloot 

Weipro 

Far -Mar-Co 

Tens tar 



Devitalized 



Halle 

Alsace 

Dimler 

Longford-Slot ter 
Phillips-sallans 
Pillsbury 



-ng » and drying 
y» in contrast, 
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ot processing 
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table and ready 

bottlenecks is 
on the milling 
substantially 
is a result of 
ules , and an 
luten in some 
o a perm protein 

ley, 1953). The 
n the USA, i s 
the wheat in 
considerably 
yields, witfi a 

• 1). 

out at 30 co 



TABLE V 

Classification of processes for the industrial 
production of Wheat starch - whole wheat as raw 

material 



Alsatin 

Halle 

Alsace 



Longford-Slotter 

Far-Mar-Co 

Pillsbury 



rfnelf «f ^ J"'™ 24 ** d *ours. Continuous 
Itll ?\ ^ Steep water hel P 8 to w *« h out soluble 
2! lu 9 f at the Same tljDe P^vents the acidity 
f™^ 1 ?!!! C °w W8h ' ^ "eeping is followed by 
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The cleaned wheat Is first steeped* an operation that 
is vitally important to the starch yield, and whose 
duration depends on the type of wheat; the 
fermentation may then be carried out either during the 
steeping process, immediately after grinding, or 
during both of these stages. Regardless of the variant 
adopted, the fermentation, which is initiated by the 
addition of so-called acid water „ takes about a. week 
and proceeds at a temperature of about 25 C. Apart 
from small quantities of alcohol, the early stages of 
fermentation lead mainly to the formation of organic 
acids with the aid of acid-forming bacteria. The end 
of fermentation Is marked by the start of 
putrefaction, which Is accompanied by the appearance 
of a strong, unpleasant odor due to the decomposition 
of proteins . This odor signals the end of fermentation 
and. also of the desired action on the gluten, which 
should be sufficiently degraded by the fermentation to 
make its separation from the starch as easy as 
possible. When fermentation Is complete and the acid 
water has been removed, the starch is washed out in 
rotating perforated drums. The resulting starch slurry 
leaves the drum through openings in the wall, while 
the gluten and the hull fractions remain inside the 
drum. The starch slurry can then be purified either by 
settling and screening in stirred tubs or by 
centr if ugation. The refining and concentration stages 
are followed by drying. Starch yields of 60 X can be 
achieved by the Halle process, with low protein 
contents. An undesirable side effect of this process, 
however. Is the unsatisfactory smell of the starch. 
The bran la washed » devatered, and dried and then 
marketed as animal feed. 

Though the Halle process was used for many 
centuries until the French apothecary Martin developed 
the production of starch from wheat flour in 1835, It 
has now been totally replaced by other processes* 
since the destruction of the gluten meant that the 
recovery of marketable gluten was impossible. The 
profitability of a wheat starch factory using the 
Halle process was thus severely limited by the loss of 
the gluten, which would have commanded high prices on 
the market (Parow, I928 p Singer, l937 r Kerr, 1950, 
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The Wet MilUng of Wheat Flour 



3.0 INTRODUCTION 

THE process for the wet milling of wheat floor is quite different from 
that for the wet milling of corn, the latter being by far the largest 
process of this type in the United States, accounting for over 95% of the 
starch production in that country. 

The wet milling of wheat flour has the same purpose as that for com — 
the production of starch — but in addition it is able to yield high-quality 
gluten, suitable for food supplementation. Modern wet-milling processes 
for com are applicable to wheat grain* but the quality of the gluten manu- 
factured is not. high enough to merit its use, keeping in mmd that protein 
quality is paramount to its use in bakery products. Processing of com, in- 
stead, places great importance on recovery of corn oil 

Wheat starch manufacturers have found it advantageous to use flour 
; rather than whole wheat as the raw material. Wheat flour has a higher starch 
eContent than the gram; there are fas- fewer by-products (bran, fiber, germ), 
iand consequently the recovery of the starch and gluten can be achieved 
less plant However, it has to be recognized that these advantages are 
Jially offset by its higher cost. A high-quality white flour is required for 
^manufacture of starch and gluten; whole-meal flour is not used. 

Itvpes of processes 
\$he alkali process 

process used for wheat flour probably stems from a thne- 
» for rice whereby extraction of protein is achieved by means 
Far example, 0,03 mol/L sodium hydroxide ( 1 L) is able to give 
>protem dispersion when mixed with the flour (150 g) for 
i the pH is usually 1 1 .4-1 1 ,7. At temperatures below 35°C, the 

79 
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THE WET MILLING OF WHEAT FLOUR 
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starch docs not gel and is able to be removed by ccntrifugatioo. The protein 
is recoverable in yields of about 75% from the supernatant liquors by re- 
ducing the pH to say 3.5 and again centrifuging. When dried, the protein 
content is about 85% (dry basis, N x 5.7). 

The wheal protein so recovered, has been denatured and would not be 
generally suitable for addition to baked goods. However, it could be utilized 
as a protein supplement where reconstitution in water without production of 
the elastic form of the protein (vital gluten) is actually an advantage. 

Hie best quality starch recovered (about 70% of the total starch) has a 
protein content of 0.3% (dry basis, N x 5.7), while the remainder (20%) 
normally contains about 0.6% protein. 

3.1 .2 THE MARTIN PROCESS 

The so-caDed "Martin" process has been employed since the 1920s and 
is stiD used today in modified form. B is based on forming a dough, wash- 
ing the starch out of the dough, and iticovenng the gluten as a vital (unde- 
natored) product. In a series of experiments* Shewfeh and Adams (1945, 
1946) evaluated several flours and techniques. In most cases, flour was 
doughed with about 85% of its weight of water. Because of the nature of the 
gjuten, most of it is readily recovered as curds upon addition of water, 
while the remainder can be recovered on vibratory screens. 

The starch is recovered from the honors (''nrilk") by centrifugal methods. 
Many of the steps require washing with water m a continuous manner, e.g., 
by hydrocyclones (Svarovsky 1984) and concentration of the starch liquors 
before the find stop— Hhe dewatering or recovery of the starch "cake" (sec 
Section 3-2). 

The gluten produced can be dried to about 90% solids content in order to 
make k available for distant, eg., overseas, markets. This can be carried out 
without sigiafic^deiiato 

as "dry vital gluten*" generally of protein content about 75% (83% dry 
basis, N x 5.7). Recovery of gluten is normally about 93-95%, allowing for 
starch nitrogen and soluble nitrogen in the flour. WelUwashed gluten can be 
as high as 90% protein on a dry basis* Some of the gluten can be deliber- 
ately denatured if it is required for special purposes, e.g., diabetic bread and 
high-protein food supplements. 

The yield of high-grade starch from the Martin process is normally about 
60% of the weight of flour (bom are normally about 12% moisture content). 
Up to about 15% of second-grade starch is also produced by concentration 
of liquors using hydrocyclones. The first-grade starch is superior because of 
its having: 

(a) A higher percentage of large granule starch 

(b) Lower lipid content 
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The equipment used to dewater heavy gluten (besides rotary, cloth-belt* and vac- 
uum filters) are plate-type pressure filters (used where labor costs are low) and 
solid-bowl centrifuges. Lowering the SOj concentration to the steeps, healing the 
feed, and raising its pH from the normal level of 4.5 to as high as 7.0 increase the 
dewatetring ability of the solid-bowl centrifuge. 

STARCH PURIFICATION 

Starch from the primary centrifuges contains 3-5% protein and small amounts of 
other soluble and insoluble impurities. The crude starch is washed with water in 
coimtercurrent fashion, using hydrocloncs that are 10 mm in diameter and grouped 
into clusters enclosed in housings capable of holding as many as 720 cyclones (Figs. 
10 and 11). These units are then arranged into 10*14 separate stages operating in 
series. This is more than the six to eight stages required to wash potato starch 
(potato contains much less protein than does com). The installations are compact 
and sanitary* have no moving parts (except the pumps that feed them), and are 
easy to automate. The efficiency of a hydroclone depends on pressure drop, 
control of the underflow orifice, feed solids concentration, and particle and fluid 
properties. About 2.1-2.5 kg of fresh water per kilogram of dry starch is used to 
extract the soluble impurities in the starch, and the hydroclone action 
mechanically separates the remaining insoluble gluten. The washed starch should 
contain <Q>30% total protein and 0.01% soluble protein. These results are at- 
tainable with normal dent corn. 

The water used for starch washing is generally dekxnzed. It can be supplemented 
with a suitably pure condensate. The water is heated to 38-43°C (ItKMlOT) to 
enhance removal of soluble matter. The lower temperature is currently more 
prevalent because more stages of hydrocloncs axe being used and more heat is 
generated from the additional pumps. Temperature sensors in the hydroclone 
systems protect the starch slurry from temperature exceeding 54°C (129°F) ? well 
below the starch-pasting temperature of 63°C (145°F). A heat exchanger is 




Kg. 10. A fttarcb-washt&g hydroctoae. (Courtesy of the Center for Crops Utilization Research, Iowa 
SW» University) 
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amylopectin in its starch, was so termed because, when the kernel is 
cut, the new surface appears vitreous or waxy, but there is no wax 
present. Other alKamylopectin starches are also called waxy. 

Potato amylopectin is unique in having phosphate ester groups 
attached to one in about every 200-550 o-D-glucopyranosyl units. 
The phosphate ester groups are located near branch points, most 
often (60-70%) at an CHS position, but some also at 03 positions. 
About S8% are found on B chains, Due to its phosphate ester 
content, potato starch has a negative charge and a pR* of 3.7. The 
resulting slight coulombic repulsion may contribute to the rapid 
swelling of potato starch granules in warm water and to the high 
viscosity, good clarity, and low rate of retrogradaticn of potato 
starch pastes. 

Phytogrycogcn, which is similar to amylopectin but has a higher 
degree of branching {about 10% of all linkages), is present in sweet 
com hi amounts of up to 25% and is water soluble. 
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129 / CHAPTER SIX 

is about 10% for normal corn starch and about 25% for waxy 
maize starch. Reversible swelling generally increases with granule 
diameter, approaching a doubling in size for the largest potato 
starch granules. The equilibrium moisture content of corn starch 
granules in water is about 28%, and of potato starch granules about 
33%. 

Gelatinization refers to the disruption of molecular order within 
starch granules as they are heated in the presence of water. Evidence 
for the loss of organized structure includes irreversible granule 
swelling, loss of birefringence (Fig. 65), and loss of crystallinity. 
Leaching of amylose occurs during getatinizatkxn, but some leaching 
of amylose occurs at temperatures below die gelatinization tem- 
perature due to its location in noncrystalline regions and the fact that 
it is a relatively small* linear molecule that can diffuse out of 
granules. Gelatinization occurs over a temperature range, with larger 
granules generally gelatinizing first and smaller granules later The 
apparent temperature of initial gelatinization and the range over 
which gelatinization occurs (see later) depend on the method of 
measurement and the starch- water ratio, granule type, and hetero- 
geneities within the granule population. Values obtained using a 
polarizing microscope equipped with a hot stage are the initiation 
temperature (when the first granule m the field loses birefringence), 
the midpoint temperature, and the completion or birefringence end- 
point temperature (when the last grannie in the field loses birefrin- 
gence). Other methods for determining the temperature and/or heat 
of gelatinization involve measuring the absorption of heat energy* 
loss of turbidity, molecule dissolution, dye adsorption, rate of 
enzyme-catalyzed hydrolysis, and chemical reactivity and deter- 
mining changes in the x-ray pattern. Of these methods, one of the 
most sensitive, and- one easy to measure, is the increase in extent of 
hydrolysis catalyzed by glucoaxny&se, or a mixture of ot-amylase 
and glucoamylase, with the resulting D-glucose determined quantita- 
tively using glucose oxidase (see section on Enzyme-Catalyzed 
Hydrolysis). Gelatinization temperature data for several commercial 
starches axe given in Table 6,1. 

Continued heating of starch granules in excess water results in 
further granule swelling and additional leaching of soluble 
components (primarily amylose)* If shear is applied at this stage, 
granules are disrupted and a paste is formed A starch paste is a 
viscous mass consisting of a continuous phase (a molecular disper- 
sion) of solubilized amy lose and/or amyiopectin and a discontinuous 
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